Concentrations of low and high molecular weight thiols in wheat dough as affected by different concentrations of ascorbic acid.
Different amounts of ascorbic acid (AA) were added to flour, and the concentrations of low and high molecular weight thiols in the dough were determined. For the determination of the low molecular weight thiols, glutathione, cysteine, and the corresponding disulfides, an isotope dilution assay with a (14)C-labeled internal standard was used. For the determination of the high molecular weight thiols, a method was developed that involved derivatization of dough with Ellman's reagent, removal of excess reagent by dialysis, micro-Osborne fractionation, release of the label by reduction, and determination of reduced Ellman's reagent by reversed-phase high-performance liquid chromatography. Mixing of flour without AA led to a decrease of the glutathione and an increase of the cysteine concentration. Addition of AA reduced the concentration of both thiols to a minimum when 125 mg of AA/kg of flour was applied. Furthermore, the concentrations of high molecular weight thiols in the glutenins of flours from different wheat cultivars were determined. The values ranged from 5.6 to 8.2 micromol/kg of protein and showed a correlation between flour quality and SH concentration. On addition of AA and mixing of a dough, the concentrations of the protein thiols in the glutenins isolated from the dough increased to a maximum when 100 mg of AA/kg of flour was added. Higher concentrations of AA led to a decrease of the SH concentration. The last results are not in accordance with previously published data or with current hypotheses about the mechanism of the AA improver action.